or use of corpora as a reference tool. Furthermore, the 10 that do attempt some kind of a quantitative analysis of learning outcomes tend to produce results that are not statistically significant, or are relatively small; Cresswell (2007) is typical in concluding from his study: "Overall, given that the students were advanced and the items already partially known, it is possible to conclude, albeit tentatively, that, given language items at the right level, DDL has an observable (though slight) positive effect on actual use" (p. 80). This in fact reflects much empirical research in language learning, where broad, long-term achievements are difficult to analyze, and the focus inevitably falls upon specific, immediate learning outcomes, with correspondingly limited results. Such studies are not without their uses, however, as it is a reasonable hope that a number of focused studies might allow a broader picture to appear.
Secondly, the bulk of the literature in DDL describes courses with advanced learners approaching complex language points. This is partly inevitable, as academic articles are usually produced by researchers working with advanced learners in university environments. Boulton's (2008a Boulton's ( , 2008b ) survey of 39 empirical DDL studies finds only four dealing with lower-level learners; this may be partly responsible for the common perception that DDL is only useful for advanced, sophisticated learners (e.g., Granath, 2009) . However, what little work there is with lower levels tends to show results that are no less positive than with advanced learners (e.g., Tian, 2005) ; indeed, there is even some evidence that DDL can be more successful with lower levels (Yoon & Hirvela, 2004 ). This may not be too surprising: as Boulton (2009) remarks, more proficient learners have attained their level through being good with existing techniques, which is clearly not the case for less successful learners who may then benefit from a different approach.
Finally, hands-on manipulation is the dominant paradigm in DDL research: all but eight of the 39 empirical DDL studies surveyed by Boulton (2008a Boulton ( , 2008b ) required learners to use the computer themselves. As before, part of the explanation is the university environment with its comparatively abundant resources-not least the researchers' own time and skills (Chambers, 2007a, p. 12-13) . There is also the permanent drive towards publishable output and hence originality, especially in pushing the boundaries of technological development. Nonetheless, the upshot again may be a tendency to assume that DDL is only useful in a computer laboratory, and with experts (i.e., the researchers) devoting considerable time to training learners in small groups and to developing sophisticated corpora, software and techniques. It is apparent from many studies that effective hands-on DDL requires considerable training (e.g., Turnbull & Burston, 1998) , and technological considerations are among the major sources of problems (e.g. Yoon & Hirvela, 2004) . It is also clear that many teachers view class sessions in the computer room with trepidation for a variety of reasons (Farr, 2008) , while others simply do not have regular access to sufficiently equipped computer laboratories and technical back-up (Tian, 2005, p. 360) .
It is perhaps not surprising that other teachers may not then see the relevance to their own local circumstances (Gabrielatos, 2005) ; but "to make a serious contribution to language teaching, corpora must be adopted by ordinary teachers and learners in ordinary classrooms" (Mauranen, 2004, p. 208 ; also Mukherjee, 2006, p. 14) . The question which interests us here is what happens when the computer is taken out of the final equation, with learners using only printed materials prepared in advance, and whether such an approach can make DDL immediately accessible to lower-level learners in regular classroom environments and with a minimum of training for them or their teachers.
Paper-Based Materials in DDL
Although corpora have been used to inform course books, this generally concerns only the content; and even here their presence is often invisible-deliberately so, with McCarthy (2004) repeatedly remarking for the Touchstone series (e.g., McCarthy et al., 2005) that the authors attempt to conform to traditional presentation as far as possible. Boulton (2008c) does find a small number of materials that attempt to integrate concordances directly, but this tends to be on a relatively minor scale (e.g., Mohamed & Acklam, 1995; Thornbury, 2004; Schmitt & Schmitt, 2005; Burdine & Barlow, 2008) . The only extensively DDL book currently available and ready to use is Thurstun and Candlin's Exploring Academic English (1997) , piloted in Thurstun and Candlin (1998) . Some resources are available on line, but rarely in the form of materials ready for use, Johns' (2000) kibbitzers being frequently cited in this area. Otherwise, printed materials have to be created by the teacher or researcher concerned. Unsurprisingly then, of the 39 empirical DDL studies surveyed in Boulton (2008a Boulton ( , 2008b , the vast majority prefer hands-on concordancing, with only eight using printed materials-all home-produced with the single exception of Hadley (2002) , who bases his study on the set exercises from a COBUILD Concordance Sampler (Goodale, 1995) .
Advantages and limitations of paper-based materials
Presumably if published materials are rare, it is because publishers have decided the market is not sufficient (Boulton, 2008c) . Hanks (2008: 221) forcefully makes the point that existing dictionaries create expectations among the buying public which are then difficult to escape from; the same can be said for course books. In the case of DDL, this situation is likely to continue unless it can be shown that printed materials bring substantial benefits. But even empirical research first has to overcome a number of theoretical arguments.
With prepared materials and tasks, many of the decisions are taken out of the hands of the learner (Thompson, 2006) , and one might fear claims that such exercises are against the spirit of DDL (Todd, 2001; Cobb, 1997, chap. 2) -if indeed they constitute DDL at all. As Bernardini (2001) puts it, "it would be inherently contradictory to prescribe a methodology when the aim of the approach is to give learners the instruments to develop their own methodologies and make their own discoveries" (p. 228). More pragmatic is Mukherjee's (2006) observation that "DDL activities can be plotted on a cline of learner autonomy, ranging from teacher-led and relatively closed concordance-based activities to entirely learner-centered corpus-browsing projects" (p. 12). Kirschner et al. (2006) make a convincing case that novice learners and those with lower aptitudes do not learn effectively from a purely inductive approach, as they do not have sufficient prior knowledge and schemas to draw on, resulting in overload of working memory. Paper-based materials for DDL are more likely than immediate hands-on concordancing to provide the guidance and scaffolding these learners require.
What is clear is that printed data were part of part of Tim Johns' original vision (going back to Higgins & Johns, 1984) , and one he never abandoned (cf. Johns, 2002) . As he remarks, "experience in using concordance data reactively has indicated that it could be used proactively also in a more traditional teacher-centered setting, and has suggested also a range of concordance-based exercise types" (Johns, 1991b, p. 31) . Although there have been only occasional attempts by others to promote prepared concordance print-outs from publicly available resources (e.g., Chambers, 2007b; Chambers & Kelly, 2004) , the consensus seems to be that paper-based materials are not in themselves incompatible with DDL (e.g., Breyer, 2006; Frankenberg-Garcia, 2005b) . This is not to deny that direct consultation is essential if learners are to benefit fully and autonomously from the possibilities corpora have to offer, but at the same time there seems no reason to rule out more teacher-oriented applications in earlier stages:
In order to cater for students' differing abilities and familiarity with inductive learning strategies, a gradual introduction to concordance work and extensive guidance in using concordancing strategies is recommended. This would allow individual learners to progress at their own pace towards conducting independent and productive concordance investigations. (Turnbull & Burston, 1998, p. 12) One obvious way of ensuring this, as Lamy and Klarskov Mortensen (2007) point out on the ICT4LT Web site, is "to provide plenty of practice with paper-based exercises first, so that students get used to inductive reasoning before they are asked to cope with the additional burden of manipulating a piece of software, however simple it may seem" (section 4.1). In other words, learners may find it easier to graduate from "soft" to "hard" DDL (Gabrielatos, 2005) , or from what Cresswell (2007) calls "deductive DDL" (i.e., starting with teacher-led exercises) to fully "inductive DDL" (i.e., starting with the data on their own). While many courses introducing DDL do start with teacher-initiated queries, and even teacher-prepared data, published research tends to gloss over this and concentrate on the later, hands-on stages of corpus consultation.
Prepared materials such as concordance print-outs are certainly limited in many ways compared to hands-on investigation, but that can also be seen as part of their advantage (cf. Aston, 1997; Chambers, 2007b) . In particular, they reduce some of the cognitive burden in initial stages by allowing learners to focus on a single new element. It is unsurprising that learners find it difficult to get to grips with new material (the corpora), new technology (the software) and a new approach (DDL) all at once (Gavioli, 2005, p. 40 ) -especially at lower levels of language ability. The methodology itself is "revolutionary" enough to warrant keeping other things simple, and one way to do this is to take the computers out of the equation at the start: much research has found the technological aspects to be a substantial source of frustration (e.g., Farr, 2008) , and students may even be "technophobic" (Bernardini, 2002, p. 169) . The use of paper-based materials has other benefits too: no need for a computer laboratory with computers that break down and Web sites that crash, the inevitable unexpected findings, and so on. In other words, printed materials are likely to be more accessible for immediate use by regular teachers and learners in ordinary classroom situations. If it can further be shown that such materials bring benefits in themselves-and not solely as a half-way house to full, hands-on corpus consultation-then this might help to promote the concept of DDL to a wider community.
Empirical research using paper-based DDL materials
Only eight of the 39 empirical DDL studies surveyed in Boulton (2008a Boulton ( , 2008b ) used printed materials, three of which were not concerned with language learning outcomes per se: Stevens (1991) looked at the use of printed concordances for testing purposes, while Johns (2002) and Hadley (2002) both gathered data on learners' reactions to and perceptions of DDL by means of questionnaires. Such research questions are decidedly important, but do not address the crucial issue of whether DDL "works". Ciezielska-Ciupek (2001) did attempt this, using printed corpus materials as a supplement to a course book with a group of secondary-school students in Poland. Tests on language items covered produced positive results, which persisted four weeks later with no further revision, although parts of the procedure were rather informal and the test measures not subjected to any statistical analysis.
More in-depth was a study by Allan (2006) of eighteen students of English enrolled for an advanced exam preparation course in Ireland. The experimental group worked with printed concordances from a small newspaper corpus over 12 weeks, tasks being assigned out of class. Detailed analysis of results showed the experimental group making greater gains than the control of five students. However, conditions between the experimental and control groups were not identical, and there was considerable variation in the number of concordance tasks completed and the time spent on them. Tian (2005) attempts a larger, more quantitative approach: 50 learners worked with printed concordances from on-line news sources for the target items over a five-week period, and are compared against a similar-sized control group being taught rules for the same items. Much is made of the positive results for the DDL group, although no significant difference is found between treatments or level. The range of different question types used varyingly for each category (cloze, error-correction, rewriting) in the pre-and post-tests may also compromise the results. A similarly specific language focus can be found in Koosha and Jafarpour (2006) , who looked at learners' ability to derive prepositional collocations from concordances over 15 classes. Two hundred university students of English in Iran took part in this large-scale test, half as a control, half using concordance print-outs. Cloze tests allowed comparisons before and after the experimental condition as well as between the two groups, and show the experimental group scoring significantly higher in the use of the target language. However, the considerable time devoted to a single highly specific language focus may limit the relevance to other teaching contexts.
Two papers by Boulton (2008d Boulton ( , 2009 ) are experiment-based, examining the ability of French learners of English to cope with particular aspects of DDL with no explicit training even at relatively low levels. The first of these found significant improvement on phrasal verbs from pre-to post-tests, suggesting that lower-level learners are able to extract relevant patterns from concordance print-outs and apply the findings to new contexts. Although the focus is extremely narrow, this stage is clearly crucial for DDL to function, and has tended to be taken for granted (though see Todd, 2001) . The findings were supported in the second study with similar learners, who were able to use concordances more effectively than traditional information (dictionaries and grammar-usage manuals) as a reference resource for connectors. A final test 10 days later showed significant improvement compared to the pre-test, suggesting that learning did occur, although no significant difference was found between the DDL and traditional groups at this stage.
As a whole then, the few existing empirical DDL studies using paper-based materials provide some valuable insights, but are not without their problems. In particular, the experiment design detracts from some of the findings; the language focus is often very narrow; conditions may be far removed from the reality of most language classrooms; and while the results are often encouraging, the effects often tend to be small or not statistically significant. The present study builds on this previous research, and attempts to show that with appropriate printed materials on relevant language points, DDL can have immediate benefits for lower-level learners without expensive resources or extensive training, in their normal classroom and with their regular teacher. Simple materials of this sort, if they are seen to be effective and practical, might counter a number of frequent objections to DDL, and contribute to greater awareness of its potential as they require little training, are easily shared, and can be incorporated into published materials (Chambers & Kelly, 2004) .
Method
The experiment was designed to compare familiar teaching styles against paper-based DDL materials in helping lower-level learners to cope with typical problem areas, data being collected by means of pre-and post-tests as well as questionnaires. As these students have no regular or reliable access to a computer laboratory, paper-based materials are essential if they are to use DDL. Time is also at a premium, as all learners have to cover the same imposed syllabus for the end-of-year exam, leaving little time for training or dealing with inevitable technical problems.
The rest of this section describes the population sample, and outlines in more detail the language items, materials and procedures involved.
Participants
The learners who participated in the study were second-year students at an architecture school in the north-east of France. Although 89 students were officially enrolled, some were absent at various stages; in total 71 questionnaires were collected following the experimental session, along with 62 complete sets of test data. Of these students, 61% were women; the median age at the time was 19½; the vast majority had French as a mother tongue, although there were also three Arabic and three Chinese speakers.
The students had compulsory 90-minute English classes once a week in groups of 15 to 20, but none had had any prior experience of DDL. The students' language learning history was typical for France: most had been taught English for seven years at school prior to entering higher education, though levels were not high. This was reflected in a start-of-year levels test based on a full-length Test of English for International Communication (TOEIC) 1 : the mean score for these students was 52.9% overall, around 450 on the official TOEIC scale (i.e., towards the lower end of the "intermediate" band of 405-600), equivalent to A2 or B1 on the Common European Framework of Reference for Languages (Council of Europe, 2001) . This is typical of much higher education in France, closely matching the situation in earlier DDL studies by this researcher with engineering students (Boulton, , 2008d (Boulton, , 2009 ).
Language Items
Fifteen problematic language items were selected from the learners' own written productions; unlike most of the studies discussed above which have a very specific language focus, these represent a variety of language points. The collection method also meant that students should be able to see the relevance of the language involved in the experiment (cf. Seidlhofer, 2000) rather than having it imposed from general lists of problem areas such as Common Mistakes at First Certificate and How to Avoid Them (Tayfoor, 2004) , or even those compiled from general learner corpora such as the International Corpus of Learner English (e.g., Granger, 2003) .
On this occasion, the students were allowed 30 to 40 minutes to produce an argumentative essay on a topic of their choice loosely related to architecture and building, without using reference tools. Problem areas were identified, and a number of language items selected on the basis of frequency of occurrence and generalizability. The focus was on grammar/usage items as these tend to lend themselves especially well to a DDL approach rather than, say, purely spelling or semantic problems (Chambers & O'Sullivan, 2004, p. 166) , and learners seem aware of this (Yoon & Hirvela, 2004) . It may be that such errors do not "matter" in the sense that they rarely impede communication, as Osborne (2004, p. 259) diligently remarks in his own study on using corpora in error-correction; his point, however, is that the reality of the institutional context means that such errors are expected to be eliminated, for better or for worse.
A preliminary list was rated by English teachers in another university, so that the final list consisted of fifteen items (Table 1) which were generally considered typical problem areas for French learners-the type of language points which are taught repeatedly at lower levels but rarely well assimilated. This suggests that traditional teaching of these items is relatively unsuccessful, leaving open the possibility for alternative techniques such as DDL. A third of the 15 items featured in the pre-and post-tests as a control and received no treatment, while the other 10 were included in the experimental session. For students in half of the groups, items 1 to 5 were taught using traditional methods, items 6 to 10 using the DDL materials; the situation was reversed for the students in the other groups. In this way, no group or language item receives special treatment, and each can serve as a control for the others, a technique used in other studies of corpora in language learning (e.g., Stevens, 1991; Bowker, 1999; Estling Vannestål & Lindquist, 2007) .
Teaching Materials
The teaching materials consisted of two short booklets covering the same language items for all students, but reversing the traditional and DDL treatment for each. The first two pages consisted of a short introduction in French to corpora and their potential applications, along with examples. This document then presented the first five items using corpus data and DDL techniques, the next five using dictionary entries and traditional teaching methods. Every attempt was made to produce equivalent materials for both DDL and traditional treatment: two introductory questions for each item followed by a single page of either corpus data or dictionary information, interspersed with specific questions to focus attention. Two examples each of the corpus-based and dictionary-based materials are provided in Appendix A.
The corpus-based materials were compiled from the BYU-BNC (Davies, 2004) interface to the British National Corpus, 100 million words of spoken and written British English collected in the early 1990s. The interface has a number of limitations (in particular with regard to sorting or copying the concordances), but it allows register-specific searches, accepts part-of-speech queries and wild cards, provides information on frequency and collocates, enables direct comparison of search terms, and so on. The main advantages of this interface are that it is fast, simple to use, and available free on line; in other words, it is the type of corpus resource which is well within the reach of any English teacher with access to the Internet. The data presented consisted mainly of concordance lines, accompanied where appropriate by graphic presentations of frequency and distribution by register-variety being essential to avoid concordance burn-out (Thurston & Candlin, 1998, p. 278) . The concordances themselves were in the keyword in context (KWIC) format, with the keywords centered in bold and an average of 11 words left and right; the concordances were truncated to fit onto the page, but were not otherwise edited in any way. They were selected and sorted, and presented in manageable groups of usually 5 to 30 lines, each set of concordances introduced with a specific question to guide the interpretation. This is in line with Johns' (1991a) rationale: "all the citations shown in the handout are authentic, [although] there is in this handout a degree of 'rule-hiding' in the selection of citations, the categories adopted, and the sequencing of citations within each category" (p. 4). It is indeed one major advantage of prepared paper-based materials that such selection can be made in advance to focus attention rapidly on the desired elements, reducing the risk of overwhelming the learners with huge quantities of data and background noise and limiting the range of possible answers (Thompson, 2006) .
For the traditional resources, dictionaries provide an obvious point of comparison (Yoon & Hirvela, 2004; Frankenberg-Garcia, 2005a ), one of their main advantages being not the definitions, but the examples they propose (Cobb, 2003) . The information here was also collected from on-line sources-again, free and easily accessible to teachers. The Reverso Web site (http://dictionary.reverso.net/) allows access to both bilingual and monolingual dictionaries from the same publisher (Collins English French Electronic Dictionary, 2005 ; Collins COBUILD English Dictionary for Advanced Learners, 2003) , affording relatively coherent presentation. Monolingual or bilingual entries were selected as appropriate, and reproduced in the same layout on the page as the originals.
Test Instruments
The main test instruments were the same for all participants, consisting of pre-and posttests in identical format. Each test consisted of 30 questions, two on each of the 15 language items described above, with the instructions and layout closely modeled on the familiar multiplechoice gap-fill format of the TOEIC part V for "incomplete sentences"; examples are provided in Appendix B. This format reduces the possibilities for inadvertent error, and enables more rigorous scoring. Lin (2008) includes an essay component to test for productive use of the target items, but this possibility was rejected here as grading is inevitably more subjective, and the task would have been less relevant to the learners' primary concerns with the purely multiple-choice TOEIC and end-of-year exam.
The questions themselves were largely based on example sentences found in pedagogical materials, though adapted as necessary to correspond to the particular problem points covered. The main source was the Oxford Advanced Learner's Dictionary (2007) available free on line, supplemented by other resources as necessary. One advantage of pedagogically devised examples for testing purposes is that the contexts are simple and have few distractions, enable clear and unambiguous answers, are typical of traditional testing materials and so are familiar to the students, and if anything favor the traditional teaching paradigm over the experimental condition.
In addition to the pre-and post-tests, a short questionnaire (Appendix C) was compiled in French to be completed individually by participants present at the experimental session. It combined closed questions on a 5-point Likert scale (ranging from strongly agree to strongly disagree) with open questions to be completed in the students' own words.
Procedure
The experiment was conducted in conditions as close to normal as possible, with only the four regular teachers involved during normal class time. The participation of teachers with no background in DDL is potentially important; Yoon (2008) is virtually alone in empirical DDL studies in that the researcher does not double as the teacher. Certainly the "role of the teacher is crucial" in DDL (Kaltenböck & Mehlmauer-Larcher, 2005, p. 79) , and the issue of teacher training has received considerable attention in recent years (e.g., Farr, 2008) . However, these questions will not be pursued here, as no correlation was detected between the students' performance and the teacher (cf. Schaffer, 1989 , for a similar finding). One of the teachers had some second-hand knowledge of DDL, but none had any prior experience of using it themselves. A one-hour training session was organized on DDL, and especially on the materials and their use in class in order to maximize consistency across all groups. While all teachers exhibited interest in the experiment, some remained unconvinced the DDL approach would work with their students.
The pre-test was conducted in week 1, the experimental condition in week 2, followed by the post-test after an interval of three weeks to evaluate medium-term recall. The pre-and posttests were conducted towards the end of class and collected in for scoring by the researcher, but no feedback on test scores was provided during the experiment. The tests were presented as TOEIC practice and adhered precisely to that format; the students were also told that they included only items which had been the source of errors in their own earlier work.
The experimental session itself lasted one hour of a 90-minute class in week 2, introduced by the teacher informing the class that they were going to look at some of the language points covered in the previous week's test. As these are known to be difficult, the teacher explained s/he was going to introduce a new technique for some of them. The booklets were distributed, and the teacher spent about five minutes going through the introductory section and the examples. Each language point was then introduced by means of two whole-class discussion questions, after which the students were directed to study the information and the guiding questions in the booklets.
For the traditional treatment, teachers were requested not to change their usual preferred style of teaching, remaining within the comparatively traditional "knowledge transmission" paradigm prevalent in France (Brown, 2007) which can be caricatured as follows: "Your teacher is the guide and mentor, who will show you what to learn and how to learn it. Listen to your teacher and do as you are told" (Willis, 2003, p. 167) . For the DDL treatment, students were encouraged to work in pairs or small groups so that they could come up with their own answers, with minimal teacher intervention. Once each item had been completed, whole-group feedback allowed the teacher the opportunity to clarify or correct the students' findings, but only if necessary. While even such limited teacher input may seem to go against the spirit of hands-on DDL, it is nonetheless a frequently reported practice (e.g., Estling Vannestål & Lindquist, 2007) , and is expected in the case of traditional paper-based materials; it would also have been ethically questionable to have deliberately let students go away with erroneous ideas in the name of research.
Teachers were told to cover the language points in their entirety whichever the treatment, and to check at the end as the whole group returned to the original questions before proceeding to the following item. The intention was thus that all students should come away with essentially the same final information; the main differences lay in the way it had been arrived at and the materials it was derived form. Teachers were generally surprised that the DDL treatment did not take substantially more class time than the traditional treatment, between 5 and 10 minutes on average per item.
Finally in this session, the questionnaire was distributed for students to report on their impressions of the different materials and approaches.
Results

Test Results
The overall scores are fairly low (the mean score in Test 1 was less than 50%), even though the test questions were based on clear examples and offered only four possible answers. The highest scores were 25 out of 30 in Test 1 and 27 in Test 2; the lowest were 6 and 8 respectively. As Table 2 shows, the mean scores increased from 14.56 in Test 1 (SD = 5.06) to 17.31 in Test 2 (SD = 5.26), an improvement of 2.82 points (SD = 2.80), or 19.38%. There are two main ways to compare the data: changes between the two tests, and differences between the three treatments. A two-way ANOVA for repeated measures shows there to be a significant improvement overall between tests (F = 17.79, p < .0001). One possibility is that there may simply have been a "test effect", with students scoring higher the second time simply as they became more used to the test design and what was required. There was indeed a small improvement of 5.32% in the untreated control items, but this is not significant (p > .5). This means that the significant improvement must derive from the other items: a 22.2% increase in score for the traditional items (p < .01), 31.6% for the DDL items (p < .0001). The first conclusions therefore are that the test effect is minimal, while both kinds of treatment do have a significant effect-especially the DDL treatment, which also helped more students to increase their scores (Table 3) . A chi-square test shows these differences to be significant (χ² = 11.24, p = .02). These preliminary results are promising, but the key question is clearly whether DDL was significantly more effective than traditional teaching. A Tukey test derived from a one-way ANOVA conducted on the increase in scores between tests for each treatment (Table 4) shows minimal significant difference between the dictionary items and the corpus items (p = .15). In other words, although the DDL treatment was more effective than the traditional treatment, there is a 15% likelihood that this could be due to chance alone. The Tukey test shows a significant difference between the dictionary items and the control items (p = .013), and between the corpus items and control items (p = .0003). Table 5 shows the number of correct responses in Tests 1 and 2 (normed to allow for the different numbers of students), followed by the difference in performance (Test 2 minus Test 1), which is then presented as a percentage change over Test 1. With the DDL treatment, the biggest improvement was recorded for right/good and in the first part; with the traditional treatment it was for steal/rob and play… sport. At the other end of the scale, the experiment seems to have produced confusion for some items, with students scoring better in Test 1 than in Test 2 for home and hundred… whatever the treatment, as well as for want with the traditional treatment only. Overall, the DDL treatment seems to have been more effective than traditional techniques for most items, with a comparative advantage of over 100% for right/good and want. The three exceptions are play… sport, steal/rob and say/tell. A comparison can be made between students' level, as measured by the start-of-year TOEIC scores, and the test results for these 62 participants. Pearson's correlation coefficient shows a strong positive correlation with both Test 1 (r = .82) and Test 2 (r = .77; p < .0001 for all correlations here). The slight decrease is no doubt due to the effects of teaching, whether traditional or DDL, as prior knowledge (as reflected by level) was all the participants had to draw on in Test 1. It is also possible to compare levels against the performance on the three types of items in Test 2. Unsurprisingly, the correlation was strongest (r = .76) for the control items: as for all items in Test 1, the students could only draw on their previous knowledge of the language for control items which were not explicitly covered in class. The correlation is lower but still substantial for the traditional items in Test 2 (r = .54), suggesting that the comparatively advanced students gained greater benefit from traditional teaching and dictionary entries. Again, this seems reasonable, in that overall level was mainly the result of traditional teaching in the past, so that those who had been most successful then would also be most successful now using similar techniques. On the other hand, the correlation with level is considerably lower for the DDL items (r = .13); this might be interpreted as suggesting that all levels benefited as much as each other from this type of information and approach, though clearly it gives a comparative advantage to the learners at lower levels of proficiency.
Questionnaire Results
The first items on the questionnaire were closed questions, asking the students to compare the two approaches they had just experienced on a 5-point Likert scale. Looking only at the positive results (agree or strongly agree), 30 students found the dictionary work easy compared to 54 for the corpus work; 31 found the dictionary work useful, compared to 59 for the corpus work; 37 thought the dictionary work would help them avoid certain errors in the future (suggesting they felt they had learned something from the activities), rising to 58 for the corpus work. These encouraging results for DDL are reinforced in the final pair of questions: only 28 students would like to do more dictionary activities in the future, while 51 would like to pursue the DDL work. A general comparison of the "pro-DDL" results (the b questions in Table 6 : M = 3.98; SD = 0.79) with the "pro-traditional" results (the a questions: M = 3.24; SD = 0.97) shows that DDL was significantly better received on the whole (p = .049 on a two-tailed paired t-test), with the lower standard deviation an interesting reflection of more coherent attitudes. The final closed question asked the students if they would prefer to explore corpora on their own on computer rather than via the intermediary of paper-based materials. Perhaps because they had had no experience of hands-on computer-based DDL, they showed comparatively little enthusiasm to try it: 21 students agreed, and 21 disagreed, while 29 claimed no opinion ( Figure 1 ; M = 2.94; SD = 0.97). Many of the students took the opportunity to explain why: nearly half (25 of the 55 who responded) believed that prepared exercises would get straight to the point and avoid time-wasting, and teacher guidance would be essential to avoid drawing wrong conclusions from the mass of data. As two students pointed out, they would need to try hands-on DDL first, but two others simply found the possibility "unattractive". Two felt that talking about things was a useful part of the activity rather than just sitting in front of a computer, while eight thought that "doing it themselves" would be more relevant, motivating and lead to more effective learning. More generally, many stressed the importance of context and felt that the numerous samples would help to "visualize" or get a "feel" for the items under study, whether via prepared materials or on their own. Two open questions allowed the students to say what they felt were the respective advantages of dictionaries and corpora. Dictionaries were considered most useful for new or unknown words (26 students had comments to this effect) and for meanings or definitions (26), or simply for translations (19). Many were interested in usage information (20): for some this was best presented in the form of "rules", while others preferred looking at the examples-although one specifically wanted meanings "independent of any context". Several were interested in checking their intuitions or doubts, and occasionally in formal aspects such as spelling (8) 
or pronunciation (2).
Corpora, on the other hand, were felt to be most useful for the contexts and "concrete examples" which highlight usage and grammar (58), and to represent "practical English", "frequent usage", the "language of today". Little mention was made of formulae or idiomatic expressions as such (6), though allusion to context and, more specifically, "words that go together" reveals a certain sensitivity to this. Most responses seem to refer to corpus use for productive purposes, although some explicit reference was also made to comprehension (13). Similarly, the word "learning" was only mentioned on occasion (4), but is implied in many more responses; thus corpora would help one to "gain an intuitive knowledge of usage", another to develop "my own vocabulary", and a third specifically mentioned that the analysis itself was good "practice". Relatively few made any mention of meanings (7), form (2) or translation (1) compared to the same question for dictionaries.
A final chance to add other comments elicited comparatively few responses, but included some noteworthy remarks. In particular, four students suggested a combination of traditional and DDL work, implying that they see them as filling different purposes or being efficient for different things-one specifically mentioned that corpora helped with "[things] you don't find in a dictionary". Only one was in any way negative regarding DDL, from a student who thought that "a little more context would have been useful" in the concordances. On the other hand, some answers were extremely enthusiastic, including the following:
(1) Very interesting, an experience to repeat several times with other usage difficulties.
(2) I'd never heard of corpora. Thank you! (3) It's the first time I'd done this type of exercise-but none too soon! Thank you! I'll assimilate things better this time! (Now go and kick out the teachers in high school!!!)
Discussion
The main finding is that scores improved significantly between tests following both traditional and DDL treatments, and that this improvement cannot be attributed to a test effect alone, as untreated control items did not improve significantly. Although the greatest improvement in Test 2 was for the DDL items, the difference was not significant at the usual levels (p = .15), a result which merits further discussion.
The first point to be made is that it is perhaps unreasonable to expect experiments of this type, even given the most favorable conditions, to lead immediately to significantly greater success than traditional methods. This is not intended as an ad hoc excuse for disappointing results, but applies similarly to any language teaching/learning approach or methodology. Indeed, one might be inclined to skepticism if such results were to be obtained. More specifically here, because DDL involves exposure to enormous amounts of language, it is likely to engender considerably wider "incidental" learning than the target items focused on: "What is 'taught' is often not learnt, and learners often 'learn' things which have not been taught at all" (Willis, 2003, p. 1) . Ilse (1991) found that "the factual information which each student took away at the end of the [DDL] lesson was less than it would have been had the lesson been traditionally didactically taught" (p. 107), but defends this on the grounds that they will have learned much more besides. This is part of the attraction of DDL, although it is difficult to see how such general progress can be measured reliably. However, a glimpse of empirical support is given in Cobb (1999) : both concordances and dictionary information brought short-term benefits, though only the group using concordances retained their knowledge-and "if anything increased theirs with time" (p. 354). Another is hinted at by Allan (2006) , where the experimental DDL group recorded significant improvement in both target and non-target items:
The fact that this was true both for words explored through concordances and those not included on the concordance tasks may be seen as an indication that the benefits of the approach extended beyond reflection on individual word learning to strategy use. (p. 44) The range of scores for the DDL items (SD = 2.1 out of 10 in Test 2, compared to 1.7 for both the traditional and control items) suggests also that the experiment conceals considerable variation, and that different learners react to the approach very differently. This no doubt contributes to the lack of significant difference in this population sample as a whole, and it leads to a number of crucial questions. Firstly, what type of learner takes to DDL most readily, and is it possible to provide some kind of profile? Secondly, is it possible to increase the benefits for those who initially find little gain, and if so how-what kind of training or alternative materials or introduction might be useful? Thirdly, if DDL is found to be simply unsuitable for some types of learners, it leaves open the possibility of having different parts of a class doing different things, with the DDL element based on individual discovery and small group work rather than wholeclass teaching.
The advantage of DDL over the traditional treatment was not significant at the 95% level 2 ; crucially, however, DDL was significantly more effective than the control treatment, whereas the traditional treatment was not. Furthermore, scores improved more under the DDL treatment for seven of the 10 language items covered, and more learners increased their scores for the DDL treatment than for the traditional treatment. All of this suggests that DDL at least has its uses alongside traditional teaching, and perhaps has wider applications than usually assumedfor comparatively low levels of language ability (A2 to B1), for regular teachers with little or no training or background knowledge of corpus linguistics (one hour of explanation for the entire experiment), for a range of typical problem areas, and in normal classrooms without expensive equipment (only paper-based materials).
The learners' task is not made any easier either by the lack of training-only five minutes here. However, this is apparently compensated by the provision of simple printed materials for appropriate language items which the learners manage to exploit quickly and efficiently. With more substantial training or repeated use of such materials, the gains might be more substantial still. Frankenberg-Garcia (2005a) comes to a similar conclusion in her comparison of dictionaries and corpora in a translation course:
The students in the present study were no better at using dictionaries, even though they had been using them all their lives, than at using corpora, search engines and comparable texts for language research… These findings suggest that the amount of training needed to use unmediated resources does not seem to be any greater than the amount of training needed to use dictionaries and other resources mediated by lexicographers and terminologists. (p. 352) DDL is usually proposed mainly for more advanced learners, while those in the present study are intermediate and below. The overall scores are fairly low in both tests, suggesting that the items in question are, as intended, problematic for these learners. Cobb (1999) shows that DDL is best suited for depth of knowledge (extending knowledge of known items) rather than breadth (adding new items), and it seems axiomatic that less advanced learners are more likely to be preoccupied with the latter. However, this is only a relative state of affairs and does not preclude DDL on many usage points, as the overall improvement here shows. The lack of overall correlation between level and test results suggest that, contrary to popular assumptions, DDL can be of use at lower levels: learners are capable of detecting at least some patterns and applying them to new contexts. Support for this can be found in a comparison of the learners' levels and their reactions to the different approaches expressed in the questionnaires (as opposed to their performance in Test 2), as these turn out to be negligible (r = .33 for DDL, r = .019 for the traditional treatment, and not significant at the 95% level). In other words, level of language ability was no more a relevant factor in these learners' receptivity to DDL than it was to their actual performance.
The questionnaire results are generally favorable to both approaches, several students explicitly mentioning that they could complement each other rather than be considered as mutually exclusive; certainly, there is no question of throwing out all past good practice in language teaching. Nonetheless, it is clear that DDL was rated significantly higher overall. In particular, these learners found the corpus data easier to use (mean score 3.82 out of 5) than the dictionary information (3.10) as well as more useful (3.92 vs. 3.16) .
They further claimed that the DDL treatment would help them to avoid the errors concerned in the future (4.04) better than the traditional treatment (3.39). However, for the 59 participants present at the test and who answered this question, the correlations between these claims and their actual improvement in each case was very small (r = .21 and r = .14 respectively) and not significant at the 95% confidence level. While learners' representations and perceptions are interesting in themselves, this discrepancy highlights once again the dangers inherent in supposing that self-reports represent any more concrete reality.
These learners are keen to continue with corpus data and DDL activities in class (mean score 3.86), but not so keen to do so at the computer (2.94, with equivalent numbers agreeing and disagreeing, and 40% having no opinion). It is worth noting that there was a slight although not significant negative correlation between the participants' level and their strength of response to this question; in other words, it is not necessarily the more advanced learners who are keenest to get their hands on the computers. As these students need to use sophisticated software for their architectural studies, this reluctance is unlikely to be simply a matter of the "technophobia" which one might find with surprising numbers of humanities students (Seidlhofer, 2000, p. 208; Bernardini, 2002, p. 169; Mukherjee, 2004, p. 249) . Hands-on concordancing may be rejected as time-consuming, boring, laborious and frustrating, as Whistle (1999) found with his students, and it may be that some are happy to escape the computer for once 3 . The questionnaires do provide a number of clearly-formulated reasons for this, underlining the fact that many learners at this level do not have confidence in their own abilities to reach appropriate conclusions, and feel that the teacher's job in preparing materials is to reduce time-wasting. This corresponds to Granath's (1998) finding that two thirds of students liked the teacher-prepared activities, while less than half were enthusiastic about formulating queries themselves. As our participants completed the questionnaires without the benefit of having experienced hands-on DDL or being informed of its potential, it seems reasonable to propose that they should at least try it before making their minds up. However, students' attitudes and beliefs cannot simply be ignored, and it would seem essential to remain sensitive to the local culture, as Seidlhofer (2002) eloquently argues:
There are no global solutions to motivational problems, no generally valid answers and truths. FL [foreign language] pedagogy, and presumably any pedagogy, has to be local, designed for specific learners and settings. This means that any supposedly general principles have to be interpreted with reference to local settings, or otherwise they are doomed to remain meaningless. (p. 220) In this case, it entails sensitivity to the learners' relative reluctance to let go of the teacher and take charge of their own learning, to abandon the safety of being taught for the risky business of active discovery. Rather than imposing hands-on DDL on the assumption that "teacher knows best", a gentle lead-in would seem desirable, from paper to computer, from pre-set exercises to more open-ended exploration. The brief experience of paper-based exercises here is clearly not sufficient in itself, but further work might increase the learners' confidence, and they might become more receptive to the possibilities of hands-on corpus exploration after further exposure to the inevitably limited and limiting nature of prepared exercises. However, the case against hands-on DDL should not be overstated on this basis alone: the learners in this study overall were not against the use of hands-on concordancing; rather, they were divided-some for, some against, with the largest group undecided. This again raises the questions of whether DDL is suitable for all types of learner profile, and what can be done to promote its use among the remainder, if indeed there are benefits in their case (cf. Flowerdew, 2008) .
Conclusions
The learners in this study expressed considerable enthusiasm for DDL, and performed descriptively better with this approach than they did using dictionary entries and traditional teaching methods. Prepared materials can therefore lead to immediate benefits on a range of common language difficulties, without substantial learner training, even at lower levels of language proficiency, and can be introduced by teachers with no background in corpus linguistics. These findings suggest that appropriate paper-based materials can considerably reduce or completely remove a number of alleged obstacles to the implementation of DDL.
Much current DDL research seems to throw learners in at the deep end, requiring them to master the concept of corpora as well as the software and DDL techniques all at once. If paperbased materials have any place at all, it is only as an under-reported introduction before learners move on to more autonomous hands-on corpus exploration: clearly learners have to understand the nature of corpus data and analysis before they can explore on their own, and need guidance in their use-autonomy does not come automatically to all (O'Sullivan, 2007) . As Sun (2003) points out, "the learning curve… is arduously steep, in that students tend to get confused easily about the concordancer outputs; thus, they need either a stronger degree of teacher involvement, or to learn in a more structured environment" (p. 609); using prepared materials would seem to provide one obvious and "convenient way of introducing concordance-based methods and as preparation for using a full concordancer" (Johns, 1997, p. 113) . The findings reported here would seem to support this use, but also go much further, suggesting that the benefits of paperbased materials are not dependent exclusively upon long-term goals of independent concordancing, but additionally have short-term pay-offs: students are learning English efficiently while they are learning to use corpora. Teachers do not need to be experts in corpus linguistics to use DDL materials prepared in advance, and their use in class is a less dramatic departure from traditional practice, which may make them more appealing in some educational contexts.
We have argued that eliminating the computer from the equation, far from fatally undermining the conceptual basis of DDL, can in fact make the learners' task considerably easier. In particular, it alleviates a number of methodological difficulties by, among other things, reducing the amount of data and limiting the range of possible answers (Thompson, 2006) -not to mention technical, logistical and financial obstacles for the teacher. Learners such as ours need the scaffolding which prepared materials can provide, and may also initially feel paper-based resources are more relevant or efficient and, as Whistle (1999) puts it, simply have difficulty understanding "why the concordances could not be prepared in advance and handed out in class" (p. 77). Paper-based materials also provide something tangible for students to take away and consult at a later date.
The received wisdom seems generally to be that DDL is less suitable at lower levels of language ability. However, many of the most frequent objections concern the hands-on exploitation of corpora, and do not necessarily extend to the use of paper-based DDL materials. Certainly, the positive results reported here suggest that, at least when materials are prepared in advance and presented on paper, DDL can be appropriate for lower-level learners, thus supporting previous research of our own (Boulton, , 2008d (Boulton, , 2009 ) and a small number of other studies (e.g., Yoon & Hirvela, 2004) .
More research is clearly needed, in particular a direct comparison of the benefits of paperbased materials against hands-on DDL work (Aston, 2000, p. 14; Chambers, 2005, p. 121) . Similarly, while the minimal introduction to DDL does not seem to have prevented the learners from making significant gains, further work might show what difference, if any, more substantial training or repeated use of DDL would make in the case of paper-based materials. Finally, the nature of the results suggests considerable disparity between learners, leaving open the question of how effective DDL may be for different learning styles and preferences.
Nonetheless, results such as these might help to convince a wider public that surprisingly little investment is required for rapid and substantial returns, and is within the capabilities of regular teachers with little expert knowledge of corpus linguistics. One major problem remains, namely that DDL materials are extremely time-consuming to prepare: each of the items here required half a day's work; Johns (1991a) similarly reports spending eight hours on a single handout. Clearly such investment cannot be expected in normal teaching contexts, but if it is possible to produce "materials that can be used more than once, for items that a teacher knows from experience cause problems in many students' reading and writing, then the time and effort needed to make those materials will be richly rewarded" (Warren, 1998, p. 214) . For the moment though, downloadable worksheets remain scarce, are not necessarily transferable to new contexts, and are dependent on researchers' goodwill, while published materials are virtually non-existent (Boulton, 2008c) . Greater research interest producing positive results might inspire publishers to produce DDL books or paying Web sites; to integrate DDL activities into more general materials; or to include corpora and interactive tools on websites or DVD-ROMs which accompany their publications.
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APPENDIX A. Materials
(This appendix includes both DDL and traditional materials for the two most successful items: right and want.)
RIGHT (group A: DDL).
Introduction:
The adjective right has several meanings in English. a) How would you translate la bonne réponse into English? b) How would you translate the right side into French?
Main materials: c) Below are some of the most common nouns which follow right, e.g. 1) right hand or 2) right time.
For each one, decide how you would probably translate it.
WANT (group B: DDL).
Introduction:
Verbs often don't behave the same way in sentences in different languages. ……………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………………….
……………………………………………………………………………………………………………………….
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